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CLAIMS 



[Claim(s)] 

[Claim 1] The SOI wafer which is a lamination SOI wafer which has a surface activity layer on an 
oxide-film insulator layer, and is characterized by a minute defect not existing in this surface 
activity layer substantially, without having an adhesion side between this surface activity layer 
and this oxide-film insulator layer. 

[Claim 2] The SOI wafer according to claim 1 which this minute defect density does not increase 
from the front face of this surface activity layer to the interior in a direction although a minute 
defect exists in said surface activity layer slightly. 

[Claim 3] In the SOI wafer which is constituted by a surface activity layer, an oxide-film layer, an 
adhesion side, and the substrate wafer, and has a surface activity layer on an oxide-film 
insulator layer Grind at least one side of the silicon wafer substrate of 1 in the shape of a mirror 
plane, and it makes with the mirror plane surface section. After heating and carrying out gas 
annealing treatment to 1 100 degrees C or more in hydrogen and/or an inert gas ambient 
atmosphere, the oxide film on this mirror plane surface section oxidized and formed — the 
mirror-polishing surface section of other silicon wafers — piling up — heating — lamination 
processing — carrying out — after that — this — the manufacture approach of the SOI wafer 
characterized by carrying out grinding of the non-grinding surface section side of the silicon 
wafer substrate of 1. 

[Claim 4] both sides of said silicon wafer substrate of 1 — the shape of a mirror plane — 
grinding — said gas annealing treatment and after oxidizing and forming an oxide film on both the 
mirror plane surface section — this — the manufacture approach of a SOI wafer according to 
claim 3 of dividing into two and using the silicon wafer substrate of 1 so that it may have an 
oxide film on each one side surface section. 

[Claim 5] The manufacture approach of the SOI wafer according to claim 4 bisected to both 
sides in which said oxide film was formed after piling up and heating the mirror-polishing surface 
section of other silicon wafers and carrying out lamination processing. 

[Claim 6] The manufacture approach of the SOI wafer according to claim 3 or 4 which carries 
out the temperature up of from 800 degrees C which results in the heating temperature of said 
gas annealing treatment to the 1000 degrees C by part for part [ for programming-rate/of 5 
degrees C - ], and 30-degree-C/. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In the SOI wafer which has a surface activity layer on the oxide-film 
insulator layer which manufactures this invention by the lamination SOI method in detail about a 
SOI wafer and its manufacture approach, the surface activity layer is related with homogeneity, 
the SOI wafer with which it is flat with a wafer and a minute defect (it is called BMD) also has 
few outstanding properties, and its manufacture approach, without a surface activity layer and an 
oxide film having an adhesion side. 
[0002] 

[Description of the Prior Art] The silicon wafer in which the thin film silicon single crystal was 
formed on insulators, such as an insulating layer and an insulator layer SOI (Silicon on Insulator) 
It is called. From separation between components, reduction of parasitic capacitance, etc. being 
easy, and device formation of the three-dimensional structure being attained ** Since it has 
desirable possibility, such as rapidity, ** low battery, a low power, ** radiation resistance, ** 
detailed-ized capacity, and ** process simplification, it is observed as a next-generation semi- 
conductor, and the SOI manufacturing technology which forms the barrier layer of thin film-like 
silicon on an insulator substrate is studied widely globally. As a silicon oxide film insulator, it is 
homogeneous, and there is no pinhole, and it is uniform, the thin layer with high withstand voltage 
is demanded [ it is the description of the silicon oxide film insulator of a substrate, and the thin 
film silicon single crystal on it which determines the engine performance of SOI, and the surface 
silicon barrier layer of a single crystal is a thin film with a thickness of 1-0.1 micrometers, and it 
is necessary overly to consider as a flat side, and ], and it is **. Thus, even if both sides double, 
the thickness of at most about 1 micrometer is required, generally it is thought that the surface 
silicon barrier layer and silicon oxide film thin layer of SOI have a 0.2-0.3-micrometer ideal 
super-thin layer condition, and the still thinner SOI layer as an object for VLSIs is required. 
[0003] The stratum functionale which consists of the surface silicon barrier layers and silicon 
oxide film thin layers of a SOI wafer as described above is a thin layer very much, and the 
structure of making both layers forming on a silicon substrate is usually adopted using the 
conventional silicon wafer as a substrate which supports these thin layers. For example, drawin g 
2 is the explanatory view having shown the fundamental structure of a SOI wafer. In drawin g 2 , 
the SOI wafer 20 has structure which puts the silicon oxide film thin layer 23 of high quality from 
a front flesh side by the surface silicon barrier layer 25 and the silicon substrate 21, and in 
manufacture of a SOI wafer, many techniques for making the silicon oxide film thin layer 23 form 
in the middle of the surface silicon barrier layer 25 and a silicon substrate 21 are studied, and it 
is developed. The present condition is that the minute defect 26 which drew many SOI wafers by 
which the current prototype is carried out as a drawing bullet point exists also in a barrier layer 
25. Manufacture of these SOI wafer is globally studied from the two directions of the SIMOX 
(Silicon Implanted Oxidation) technique of the adhesion lamination method which carries out 
lamination adhesion of the (1) wafer from a practical standpoint in this time, and the (2) pouring- 
in method. An adhesion lamination technique is the approach of carrying out lamination adhesion 
of the polished surface of the oxide film which formed in predetermined thickness two wafers 



ground in the shape of a mirr^^^ane with high precision in the polishei^^face of the wafer (it 
expresses the wafer for base materials hereafter) which is lamination ****** and serves as one 
base material, and a wafer (it expresses the wafer for barrier layers hereafter) including the field 
used as the surface activity layer of another side, unifying, and forming an oxide-film thin layer in 
the middle. In this approach, in order to process a silicon surface activity layer into 
predetermined thickness, a highly precise mechanical-polishing method and the highly precise 
plasma-etching method, or the approach which combined them is put in practical use. On the 
other hand, a SIMOX technique is the approach of making an oxide-film thin layer forming in the 
middle of the predetermined depth from the ground surface activity layer, by heat-treating and 
oxidizing the silicon for oxygen ion notes admission into a club, after pouring oxygen ion into the 
ground wafer. 
[0004] 

[Problem(s) to be Solved by the Invention] Although excelled in the point which becomes uniform 
[ the SIMOX method / oxide-film thin layer thickness ], there are many crystal defects and 
amelioration of membraneous quality is required. On the other hand, a lamination method has the 
industrial highest possibility of utilization, if the SOI wafer which could obtain by comparatively 
simple actuation and was excellent in the property can be manufactured. The SOI wafer which 
artificers are proposed from the former about the SOI wafer obtained by the describing [ above ] 
adhesion lamination method, and is manufactured As described above, in a barrier layer, BMD 
exists and the description demanded from small but it not being what is still satisfied fully 
Research was advanced for the purpose of obtaining the SOI wafer of the property which has a 
thinner more flat surface silicon barrier layer and an oxide-film layer there are few defects and 
homogeneous [ defects ] and ultra-thin, and was excellent in uniform thickness. Therefore, a 
conventional adhesion lamination method process and its conventional direction of ED were re- 
evaluated in the detail. 

[0005] Consequently, the conventional method which manufactures the adhesion-separate to 
two wafers surface section, i.e., DZ layer surface section of wafer for barrier layers, and the 
oxidation thin film surface section formed in wafer for base materials lamination SOI wafer based 
on adhesion lamination ****** is received. In view of Prior-art development being performed 
amelioration of each description of DZ layer chiefly formed in each wafer, and an oxidation thin 
film, and for the purpose of how the adhesion side formed between DZ layer and an oxidation 
thin film is made into homogeneity, the conventional way of thinking was converted and it 
decided to develop from a different direction. Namely, in this invention, convert the conventional 
fundamental gestalt and conversion of the way of thinking of making DZ layer and an oxidation 
thin film form in the one wafer surface section is aimed at. By carrying out gas annealing 
treatment of the wafer for barrier layers, carrying out defect-free stratification, oxidizing it 
further, as a result of inquiring wholeheartedly from the viewpoint, and forming a silicon barrier 
layer and an insulator layer on the same silicon wafer A header and this invention were 
completed for the ability of the SOI wafer of the extremely excellent property to be obtained. 
This invention is the technique proposed for the first time by artificers. 
[0006] 

[Means for Solving the Problem] According to this invention, it is the lamination SOI wafer which 
has a surface activity layer on an oxide-film insulator layer, and the SOI wafer characterized by 
a minute defect not existing in this surface activity layer substantially is offered, without having 
an adhesion side between this surface activity layer and this oxide-film insulator layer. Although 
a minute defect does not exist substantially in the SOI wafer of this invention, even when a 
minute defect exists in a surface activity layer slightly, the minute defect density does not 
increase from the front face of this surface activity layer to the interior in a direction. Since the 
SOI wafer of this invention is formed without being constituted as mentioned above and an 
oxide-film insulator layer and a surface activity layer having an adhesion side and it will be in the 
uniform condition that an opening etc. is not generated in the interface of a barrier layer and an 
oxide-film insulator layer, and there is no dispersion, the thickness of a barrier layer is equalized 
remarkably and it can have the property which was excellent as a SOI wafer. 
[0007] Moreover, according to this invention, it sets to the SOI wafer which is constituted by a 



surface activity layer, an oxi<^^^m layer, an adhesion side, and the sJ^^^te wafer, and has a 
surface activity layer on an oxide-film insulator layer. Grind at least one side of the silicon wafer 
substrate of 1 in the shape of a mirror plane, and it makes with the mirror plane surface section. 
After heating and carrying out gas annealing treatment to 1 100 degrees C or more in hydrogen 
and/or an inert gas ambient atmosphere, the oxide film on this mirror plane surface section 
oxidized and formed — the mirror-polishing surface section of other silicon wafers — piling up - 

- heating — lamination processing — carrying out — after that — this — the manufacture 
approach of the SOI wafer characterized by carrying out grinding of the non-grinding surface 
section side of the silicon wafer substrate of 1 is offered. It is desirable to carry out the 
temperature up of from 800 degrees C while resulting in the heating temperature of the above- 
mentioned gas annealing treatment to the 1000 degrees C by part for part [ for programming- 
rate/of 5 degrees C - ] and 30-degree-C/. 

[0008] In the manufacture approach of the SOI wafer of above-mentioned this invention, since 
gas annealing treatment of the front face ground in the shape of [ of the wafer for barrier 
layers ] a mirror plane is heated and carried out to 1 100 degrees C or more under existence of 
hydrogen gas and/or inert gas, while the silicon single crystal of the wafer surface section is 
homogenized, since it will have atomic surface smoothness, by subsequent oxidation treatment, 
the front face is the uniform depth, forms the homogeneous oxide film of further high pressure 
resistance, and can carry out the thing of it. Furthermore, since the defect-free layer of 
thickness sufficient as an object for SOI wafers can be formed by said gas annealing treatment, 
even when it is made to express by carrying out grinding of the surface activity layer from a 
wafer background, a defect-free barrier layer can be obtained by uniform thickness, and 
improvement in a SOI property is remarkable. Furthermore, the manufacture approach of the SOI 
wafer of this invention can manufacture the SOI wafer of the property which was excellent in 
comparatively simple actuation the account of a top, and the possibility of utilization becomes 
very high again. 

[0009] the manufacture approach of the SOI wafer of above-mentioned this invention — setting 

— both sides of said silicon wafer substrate of 1 — the shape of a mirror plane — grinding — 
said gas annealing treatment and after oxidizing and forming an oxide film on both the mirror 
plane surface section — this — it can divide into two and the silicon wafer substrate of 1 can be 
used so that it may have an oxide film on each one side surface section. Moreover, to both sides 
in which said oxide film was formed, it can also divide into two, after piling up and heating the 
mirror-polishing surface section of other silicon wafers and carrying out lamination processing. In 
addition, in this invention, as it meant or described above that minute defect density was zero 
mostly as a minute defect does not exist substantially, even when a minute defect exists in a 
surface activity layer slightly, it means that the minute defect density does not increase in the 
direction of the interior from the front face of a surface activity layer. 

[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. First, 
manufacture of the SOI wafer by the conventional adhesion lamination method is explained with 
reference to a drawing. Drawin g 3 is the flow explanatory view showing the general SOI wafer 
manufacture process of the conventional adhesion lamination method. In drawin g 3 , 3A is a 
wafer for barrier layers which is processed into the thickness around 1 micrometer and finally 
serves as a silicon barrier layer which is the main function of a SOI wafer between two wafers 
3A and 3B, and 3B is a wafer for support used as the base material which supports mechanically 
the 1 -micrometer silicon activity thin layer. Wafer 3for barrier layers A and wafer 3B for support 
grind the front faces 31 A and 31 B by the side of ********** mutually, and make them the shape 
of a mirror plane. Surface 31 A made into the shape of a mirror plane of wafer 3A for barrier 
layers usually forms and uses the DZ layer 32 of a defect-free layer without a defect for the 
surface section in many cases by carrying out heat treatment under oxygen or nitrogen-gas- 
atmosphere mind, i.e., the so-called DZ layer type maturation processing, in order to reduce the 
defect of the surface activity layer of a SOI wafer. On the other hand, the oxide-film layer 33 will 
be formed in surface 31 B ground in the shape of [ of wafer 3B for base materials ] a mirror 
plane, and this oxide-film layer will constitute the insulator field of a SOI wafer. After processing 



each front faces 31 A and 31 



'each wafers 3A and 3B as mentione 




e, respectively, it 



moves to the following lamination process. 
[001 1] At a lamination process, after surface 31 A and oxide-film layer 33 front face of the wafer 
for base materials in which the DZ layer 32 of the wafer for barrier layers was formed pile up, it 
is heat-treated and turns adhesion lamination ****** in respect of [ 34 ] adhesion. While 
unification wafer 3C maintains display flatness and flatness by wafer 3B for base materials and 
wafer 3A for barrier layers pasting up until it is the plasma-etching method etc. and becomes 
predetermined thickness about the field equivalent to the rear face 32 of wafer 3A for barrier 
layers which is the front face, grinding is carried out, and the silicon barrier layer 35 is expressed 
on the oxide-film layer 33. Although the grinding process which expresses this silicon barrier 
layer 35 requires an advanced precision, current is already in a utilization phase by advance of a 
plasma-etching technique, subsequently, the last — the grinding of the edge section — polish 
processing is carried out, and washing etc. finish-machines and it can consider as the SOI wafer 
30. In addition, the sunspot 36 in drawin g 3 expresses the minute defect (BMD). Existence of 
BMD36 is checked in a barrier layer 35 like drawin g 2 . In the conventional describing [ above ] 
lamination method, the approach of carrying out DZ heat treatment of the SOI wafer which it 
turned adhesion lamination ******, and grinding etc. processed the wafer for barrier layers and 
the wafer for base materials of the oxide-film stratification other than the approach using the 
above DZ stratification wafers which carried out DZ heat treatment as an approach of forming 
DZ layer in the surface activity layer field of a SOI wafer, and was manufactured is also proposed 
first. However, when carrying out DZ heat treatment of the SOI wafer, since the silicon of a 
barrier layer amorphisrrHzes or a slip arises, it is not desirable. 

[0012] Next, the production process of the SOI wafer of this invention is explained. Drawin g 1 is 
the manufacture flow explanatory view of the SOI wafer of this invention. This invention is 
explained comparing with the conventional method shown in aforementioned drawin g 3 . In 
drawing 1 , it is the same as that of the conventional method of drawing 3 to grind at least one 
side and the front faces 1 1 A and 1 1 B by the side of ********** in the shape of a mirror plane 
using the silicon wafer, wafer 1for barrier layers A and wafer 1B for support, of two sheets, 
respectively. However, to having carried out DZ heat treatment and having used the wafer 3A 
surface section for barrier layers as the defect-free field DZ layer 32, by the SOI wafer 
manufacturing method of this invention, gas annealing treatment of the wafer 1A for barrier 
layers is carried out, and the DZ layer 1 2 is formed with a conventional method. The gas 
annealing treatment of this invention is 1 100 degrees C or more under inert gas ambient 
atmospheres, such as hydrogen gas and/or argon (Ar) gas, can be heated 30 minutes or more 
and can usually be performed. BMD16 of the surface section 12 of wafer 1 A for barrier layers by 
which gas annealing treatment was carried out shown with the drawing bullet point which existed 
in wafer 1A of a start ingredient and 1B is lost. The DZ layers 12 and 12 which are defect-free 
fields are formed in the surface section of both wafer 1 A. On the other hand, an oxygen density 
is maintained, impurities, such as a metal, deposit as an oxygen sludge, and the BMD deposit 
layer 1 7 is formed in the interior of a wafer. The heating temperature in gas annealing treatment 
becomes [ forming / of the DZ layer 12 / inadequate ] being less than 1 100 degrees C and is not 
desirable. The DZ layer 12 formed of the above-mentioned gas annealing of this invention is 
homogeneous, it crosses throughout a wafer, and the depth from a front face is uniformly formed 
by the thickness of about 1-30 micrometers thickly enough as compared with DZ layer by the 
conventional DZ layer heat treatment. For this reason, an oxide film is formed in a gas annealing 
treatment front face so that the following may be carried out, as a SOI wafer, the barrier layer of 
a homogeneous defect-free layer which holds uniform thickness with high precision also in 
grinding can be made to be able to express from DZ layer and the opposite side, and, finally the 
barrier layer which has the outstanding property demanded as the above mentioned SOI wafer 
can be obtained. Moreover, flattening of the front face of this DZ layer should be carried out on 
atomic level, and the description of the oxide film formed in that front face should also be 
excellent. 

[0013] In this invention, gas annealing treatment is carried out [ above-mentioned ], and an oxide 
film 13 is further formed in the front face of wafer 1 A for barrier layers on which the DZ layer 12 



of a defect-free field was foi 




in the surface 



section. An oxide film 



e formed into an 



oxygen ambient atmosphere by holding for about 0.1 to 3.0 hours, and heat-treating at the 
temperature of about 800-1 100 degrees C, that it is the same as that of a well-known approach 
conventionally, and well. The wafer surface section by which gas annealing treatment was carried 
out as above-mentioned does not have a defect, it is formed by thickness uniform on the whole 
very homogeneously [ it is homogeneous, and / since it is the uniform front face which has an 
atomic flat side / the oxide film formed in the surface section ], for example, a pinhole etc. does 
not have the heterogeneity which existed in the oxide-film layer used for the conventional SOI 
wafer, and electric insulation pressure-proofing becomes 10 or more MV/cm. The thickness of 
an oxide film changes according to the holding time, and is usually 0.05-1.0 micrometers. 
Subsequently wafer 1A for barrier layers in which the oxide film 13 was formed as mentioned 
above carries out superposition heat-treatment of the polish mirror plane 11 of wafer 1B for base 
materials B the oxide-film 1 3 formation side, and adhesion lamination unification is carried out. It 
has the adhesion side 14 between the oxide-film side 13 formed in wafer 1 A for barrier layers by 
that cause, and mirror plane 11 of wafer 1B for base materials B, and unification wafer 1C of the 
basic structure of the SOI wafer supported by wafer 1B for base materials is obtained. The 
thickness of the silicon barrier layer demanded in a SOI wafer is around 1 micrometer, and in 
order to consider as a predetermined barrier layer, the grinding process of formed unification 
wafer 1C is carried out further. Finish-machining of the grinding of the edge section of a final 
process, polish processing, washing, etc. can be performed in the grinding process for making 
these adhesion lamination processing and the processing barrier layer 15 after it express, and 
making the SOI wafer 10 constitute, and a list like the conventional thing. 
[0014] As mentioned above, the SOI wafer of this invention is manufactured by the adhesion 
lamination method, forms DZ layer of a defect-free field in the wafer for barrier layers by gas 
annealing treatment, further, oxidizes the surface section in which the defect-free DZ layer of 
the wafer for barrier layers which carried out gas annealing treatment was formed, and forms an 
oxide film. For this reason, without an adhesion side existing between the barrier layer of a SOI 
wafer, and the oxide film of an insulator layer, defects, such as a cavity which is easy to 
generate by adhesion, a stacking fault, and a misfit rearrangement, become that there is nothing, 
and a SOI wafer property improves remarkably. Moreover, also in the adhesion side of an oxide 
film and the wafer for base materials, although the defect by adhesion is not produced since an 
oxide film is formed by homogeneous and uniform thickness, there is little effect which supports 
the oxide-film insulator layer and barrier layer in a SOI wafer even if generated, and it has on a 
wafer property. In the conventional adhesion lamination method, the defect-free field DZ layer by 
DZ layer heat treatment is formed in the wafer for barrier layers, on the other hand, an oxide film 
is formed in the wafer mirror plane surface section for support, and the defect such in respect of 
adhesion is not generated in this invention to the defect in respect of adhesion between a 
barrier layer and an oxide-film insulator layer not being avoided in both wafers at an adhesion 
********** case as mentioned above, either. Moreover, defect-free-izing by the conventional 
DZ layer heat treatment has a low degree as compared with gas annealing of this invention, and 
it is clear that its it is that in which the barrier layer property acquired is also inferior several 
steps as compared with the thing of this invention in the example and the example of a 
comparison which carry out a postscript. Furthermore, since the description of DZ layer formed 
is not good when an oxide film is formed in the surface section of the conventional DZ 
stratification, the quality of the oxide film formed there and it being inferior to what is formed in 
the defect-free field layer by the gas annealing treatment of this invention, and not becoming 
uniform [ the thickness ] from it are also checked. 

[0015] The above-mentioned gas annealing treatment adopted in order to make DZ layer form in 
the wafer for mirror plane-like activity in this invention It is the processing currently performed 
in order to give the gettering operation for carrying out absorption removal of the defective part 
of the silicon wafer itself generally. In hydrogen gas or an argon gas ambient atmosphere The 
oxygen density of a wafer surface falls, an elevated temperature 1 100 degrees C or more — a 
silicon wafer — predetermined time amount processing, if it carries out And since impurities, 
such as a metal which the wafer with which the oxygen density required to form an oxygen 



sludge indispensable to a get^^g operation in the interior of a wafer i^^maintained is 

obtained, and is mixed in a device process, are captured and it fixes It is known well that the 
device property of a wafer will improve remarkably, and especially the hydrogen annealing wafer 
is already used in large quantities as the optimal wafer for manufacture of the latest 
semiconductor device. Moreover, it is already checked with the withstand voltage property of the 
electric insulation of these oxidation thin film that the silicon oxide thin film layer formed in the 
front face of the wafer to which hydrogen annealing treatment was performed is also extremely 
excellent in homogeneity shape-wise of surface type and in internal structure excluding a local 
defect like a pinhole since the defect of the surface section of the wafer of a parent is removed. 
However, when manufacturing a SOI wafer by the adhesion lamination method, forming DZ layer 
in the surface section of the wafer for barrier layers and forming the DZ layer not by DZ layer 
heat treatment but by gas annealing treatment are applied for the first time in this invention, 
without being tried to current. 

[0016] The following approaches are applicable although the fundamental production process by 
this invention is as above-mentioned. That is, it is down stream processing which may advance 
originally gas annealing treatment and its next oxide-film formation processing to front flesh-side 
coincidence using both the so-called mirror-polishing wafer that ground front flesh-side both 
sides of the wafer for barrier layers shown in the production process of above-mentioned 
drawing 1 . Therefore, it can consider as two wafers which have a defect-free layer and an 
oxide-film layer on one side, respectively by dividing the wafer for barrier layers in which the 
defect-free layer and the oxide-film layer were formed to both mirror-polishing wafer each 
acquired side into two, along the direction of a flat surface using cutting machines, such as a 
high precision inner circumference cutting-edge cutting machine, in the center section of the 
thickness. The technique of dividing a wafer into two is a technique already put in practical use 
and established in the processing field of the silicon wafer for semi-conductors, and can apply 
them. Moreover, it can also divide into two, after pasting two respectively different wafers for 
base materials to both sides which have a defect-free layer and an oxide-film layer. The SOI 
wafer of this invention does not have the defect of BMD and others in the surface barrier layer 
in which a device is formed as mentioned above, and the oxide film which is an insulator has 
mechanical very [ electrically, chemically, and ] high resistance, and has the extremely excellent 
property. Moreover, what has large BMD in the barrier layer of the SOI wafer by this invention 
does not exist at all. Although the existence of BMD with a small particle size is accepted, this 
exists in the wafer which carried out gas annealing treatment, and, also experimentally and 
theoretically, it is checked from the wafer front face that the consistency becomes high toward 
the interior. Therefore, in order that the barrier layer of the SOI wafer of this invention may 
carry out grinding of the wafer which carried out gas annealing treatment in the direction of a 
front face from the interior and may express a barrier layer, even if BMD with a small particle 
size exists, the consistency will fall gradually toward the interior from the front face. 
[0017] 

[Example] Hereafter, this invention is explained to a detail based on an example. However, this 
invention is not restricted by the following example. 

According to the flow of this invention shown in drawin g 1 , three SOI wafers were made bearing 
(100) and more than the resistivity cm of 20ohms, using diameter three wafers of phi of 8" of p 
mold as a wafer for base materials, using example 1 bearing (100), the resistivity cm of 20ohms, 
and diameter three wafers of phi of 8" of p mold as a wafer for barrier layers. Three wafers for 
barrier layers were put into the hydrogen annealing furnace, and it heat-treated in the hydrogen 
gas ambient atmosphere for 1 1 50 degrees C and 1 hour. Subsequently to an oxidation furnace 
three wafers which ****(ed) were put in, and the 200nm oxide film was formed on the surface of 
the wafer. Next, crystal orientation was arranged, the oxide-film front face formed in the mirror- 
polishing side side of the wafer for barrier layers by the above and the mirror-polishing side of 
the prepared wafer for base materials were heat-treated at superposition and 1 100 degrees C, 
and 3 sets of adhesion lamination wafers were manufactured. The wafer side for barrier layers of 
each adhesion lamination wafer was shaved off by the plasma ion etching method, it was 
processed so that a 1 -micrometer silicon layer might remain on an oxide film, and the three SOI 



wafer structures were obtain^^^rinding of the circumference edge se^^Pi of each obtained 
SOI wafer structure was carried out by the edge grinder, and smooth nature was prepared. 
Finally, it washed through the usual last soaping machine, and three SOI wafers were 
manufactured. The display flatness LTV (bias within 20mm angle) and TTV (maximum deflection 
over the virtual flat surface of a wafer) of each three obtained SOI wafers, barrier layer 
thickness distribution, a barrier layer BMD consistency, and oxide-film bed-depth distribution 
were measured using a wafer flatness measuring device, FT-IR (Fourier transform infrared 
spectroscopy), a BMD analyzer, nano spec, etc., respectively. Each SOI wafer was attached and 
the result was shown [ a wafer ] for 1, 2 and 3, and a number in Table 1. 
;0018] 
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[0019] It used similarly the same wafer for barrier layers as example of comparison 1 example 1, 
and three wafers for base materials at a time. According to the flow of the conventional method 
shown in drawing 3 , it put into the oxidation furnace, without processing three wafers for barrier 
layers at a hydrogen annealing furnace, and the SOI wafer was made like the example 1 except 
having formed the 200nm oxide film in the front face. The display flatness of each three obtained 
SOI wafers, TTV, barrier layer thickness distribution, a barrier layer BMD consistency, and 
oxide-film bed-depth distribution were measured like the example 1. Each SOI wafer was 
attached and the result was shown [ a wafer ] for 11,12 and 13, and a number in Table 2. 
[0020] 
[Table 2] 
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[0021] Example 2 bearing (100), the resistivity cm of 15ohms, and diameter three wafers of phi of 
8" of n mold are used for the wafer for barrier layers. The wafer of phi is used for the wafer for 
base materials the diameter of 8" of n.mold bearing (100) and more than the resistivity cm of 
20ohms. According to the flow of this invention of drawing 1 , the temperature up from 800 
degrees C to 1000 degrees C is performed by part for 20-15-degree-C/in hydrogen annealing 
treatment like an example 1. Three SOI wafers were manufactured completely like the example 1 
except having carried out plasma ion etching processing so that a 300nm oxide film might be 
formed and a 10-micrometer silicon layer might remain on an oxide film. The display flatness of 
each three obtained SOI wafers, TTV, barrier layer thickness distribution, a barrier layer BMD 
consistency, and oxide-film bed-depth distribution were measured like the example 1. Each SOI 
wafer was attached and the result was shown [ a wafer ] for 4, 5 and 6, and a number in Table 3. 



[0022] 
[Table 3] 





^ t& W 2 




4 


5 


6 


w 
m 
m 
§ 


(LTV (20mm 2 ) u m) 


0.2 


0.2 


0.2 


TTV dunO 


3 


4 


3 


f£&mm*&*> cum) 


10.4 ± 0.5 


10.4 ± 0.5 


10.4 ±0.6 


»flMJS*4Mir (nm) 


300 ±5 96 


300 ±5 96 


300 ±596 


StfeJgBMD ( XE3) 


0 


0 


0 



[0023] It used similarly the s^^^wafer for barrier layers as example o ^lP iparison 2 example 2, 
and three wafers for base materials at a time. According to the flow of the conventional method 
shown in drawin g 3 , it put into the oxidation furnace, without processing three wafers for barrier 
layers at a hydrogen annealing furnace, and the SOI wafer was made like the example 2 except 
having formed the 300nm oxide film in the front face. The display flatness of each three obtained 
SOI wafers, TTV, barrier layer thickness distribution, a barrier layer BMD consistency, and 
oxide-film bed-depth distribution were measured like the example 2. Each SOI wafer was 
attached and the result was shown [ a wafer ] for 14, 15 and 16, and a number in Table 4. 

;0024] 

Table 4] 





it « m 2 




14 


15 


16 




(LTV (20mm 2 ) n m) 


0.8 


0.7 


0.7 


if 
« 

§ 


TTV Um) 


7 


9 


9 


gfflfj?*#fir Cum} 


10.2 ± 0.9 


10.2 ± 0.8 


10.3 ±0.8 


mimmm^frtt (nm) 


320 ±8% 


320 ±8% 


320 ±8 96 




gttJlBMD «jK ( XE3) 


500 


300 


900 



[0025] It turns out that it has the property which the SOI wafer of this invention compared with 
the SOI wafer obtained with the conventional method, and was superior to the above-mentioned 
example and the example of a comparison in display flatness, TTV, barrier layer thickness 
distribution, a barrier layer BMD consistency, and oxide-film bed-depth distribution. It is clear 
that the SOI wafer of this invention has a remarkable property in display flatness and a barrier 
layer BMD consistency especially. 
[0026] 

[Effect of the Invention] The SOI wafer of this invention does not have a defect in respect of 
adhesion, without an adhesion side existing between a silicon barrier layer and a silicon oxide thin 
film insulator layer, a thin film oxidizing zone and a minute defect with a moreover overly uniform 
flat side are zero mostly, and it consists of homogeneous and uniform barrier layers of a super- 
thin layer, has the extremely excellent description, and makes possibility of utilization high. 
Moreover, the manufacture approach of a SOI wafer of having excelled the account of a top is 
industrially useful from the ability to carry out easily and simple by aiming at conversion of the 
way of thinking by being able to change the fundamental mode of an adhesion lamination method 
and moreover applying the existing technique. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the manufacture flow explanatory view of the SOI wafer of this invention. 
[ Drawin g 2] It is the explanatory view having shown the fundamental structure of a SOI wafer. 
[ Drawin g 3] It is the manufacture flow explanatory view of the adhesion lamination SOI wafer of 
a conventional method. 
[Description of Notations] 
10, 20, 30 SOI wafer 
21 Silicon Substrate 

I A, 3A Wafer for barrier layers 

IB, 3B Wafer for base materials 

I I A, 31 A Wafer polish mirror plane for barrier layers 

1 1B, 31 B Wafer polish mirror plane for base materials 

I C, 3C Unification wafer 
12 32 DZ layer 

13, 23, 33 Silicon oxide insulator thin film layer 
14 34 Adhesion side 

15, 25, 35 Surface silicon barrier layer 

16. 26, 36 BMD 

17 BMD Deposit Layer 
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n in m 1 




1 


2 


3 
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